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TITLE : SEMICONDUCTOR MEMORY 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain a device in which change of design is not required 
even if page size and block size are changed by comprising a memory cell in which the 
number of memory cell pages simultaneously selected is not changed and each memory 
cell page holding a word line being different respectively in common. 

SOLUTION: A sense amplifier circuit SA 2 to which bit lines BL 0 , BI_o 2 is used also as a 
data latch circuit, and activated by sense amplifier activation signal <pN, <pP. A TR Q32 is 
connected between a node N. of the sense amplifier circuit SA 2 and a data line /IO. TR 
Q31 , TR Q32 are controlled by a column selection signal CSL 2 supplied from a column 
decoder. TR Q33, TR Q34 are connected controlled by an equalizing signal <pE between 
the node N1 and N2 of the sense amplifier circuit SA 2 . Power source VCC/2 is supplied to 
a mutual connection point of TR Q33, TR Q34. 
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( 2 

1 

* ^ u tJl-oy- y * * U ■feJl'©a*WI^* 

* u -tr;i^- 5?<Dfktfi v . * u -t;^ 

u v zxmzmmzntz* * y ir;u7 k 

^ ^ u -k;Kz>y- mit$ y * y -^©a&m^gg 

ffiiaMfcO^-Htt, Nl IB (Nl ©;**:>; 

N2 IB (N2 «N1 £&&5aa8i8:) O^t'JtM- 
535 2 ©^E- Kir, 

Ni m (Ni ktassssc) ©^^eu-fe^-^M^fcbb 

y ? ^xtfKEgan&^y -fe^r k t, 
**yir^©y-h«ST&y*^ yir;p©a#?^§-*§i 30 

wcarRo^-Htt, ni is (ni ©**u 

N2 <@ (N2 ttNl ©Jjt^U-fe^- 
Ni IB (Ni ttg&ft) O^ty-bM-i'^HJl 40 

**w»s&*fcsuTraB#fca*?sfts* i ©^e- 
ttrfe*tisc© ; E-h*£aiR-r3i::^y. aiko^-H (k 

fi i £rF©e*8») iSgm©^6- H (mlJkiiS&S i 
fi(T©ii?8lfc) tT, -tft-6nsv»fc«j0y**fc©ftfc.& 

m k ©* * u -fe;kBat«iin© j« ^ u ±)m a» 1 y 

[W;fcJg4] «»«S£#*iflfiBfc;*^y-tr;i>atVh 50 
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* =e y -k;u©y- h 1st* y * * u -^©awa^* 
U y * x It Eg 3 ttfc ;* t u -fe )V 7 W <h , 

* =e y -ir^©y- y * *e y ±:)vomnm^u 

^©•fra^-Ksa^-r^^Rt. Srwr^.#^ 

t S5vMrst-rs^©-y-^-fe;i/T w *«»rita tix 
-k (j, k(iiH±oi»jSk) ©-y-^-fe 

JUT'l-'ftt, Sf£ j ©##^ ; E-K-Ca^3n^k© 

•y-^-fe^TK, 

mj - k©-r-^iHiK«tirlE^k©-y^'-kjP7l"r(rM 

Wts*eS:©«€rii^-K«, ^1 • ic^7"Wl/ 
^n<0% \ • l©^-^lHlKltS#ii*-x-^SrA*L 

fc&ic, ^-^mK©x-^&t>iic «i • i©-y 
^-k;i/TK rt©^ ; ey-fe;nc##ii^.*fT^m 1 ©• 

^2 • i©-y^"-fe;i/Ti/'rrt©^2 • i©x-^iei^s. 

^2 • 2 0D-^t;V7Kft©i2 • 2©5 ; -^tHlK 

^^rfetic, ^2 • 1 ©-y^-kjpy Krt©^^»J-kJU 
&tf|g2 • 2<D^^)V7U^<D^^)±.)Uzm^^- 
£fT 5 SI 2 ©« ^jX^- H t , 
Sim - lA^fm • mWzr-t)\>7 1"( fo<DW,m • 1*^ 

Kx-^lEl^W^-^^fetlc, Sim - l^e,Slm 

* m©y-^"-k;P7'^-rrt©^ : ty-fejnc##ii^.$;ff 5 

JRm©«*a*t- K (mte2£U:©g£S&) t*^^ 

y •v^xtttriBg$nfc^ ; Ey-k;i/Ti/-<i:. 

^ ^ y -tr;i/©y- bmm^$> o^t'j -fe;p©a^«#^ 



mi -k (j, kttl«±©a«S«ctrj ik) ©tJ-^-fe 

• k<DT-?mmzMW,?&ke>-y-zr-k)\'7u-i izm 

mLfc^ir, m^-^^^-^^y^nmiztiiti 
©x-^^^2 • is^2 • 2co^—^mmzm.^in 

Lfc^i-. WLT-fm&oyT-p^yJnmz&ir? 

^ty -fe;i/©y- h fgT* o * ^ u -fe;p©a#?«^ 

£&3 , 7-r ; 8§i<t, 

fcf-;/ r-£U;:&if£U j^U*^©*^^-^^ 
g#f21&gSK43V>T, 

43 0. 

Sgj -k (j, klilW±©SMTj^k) ©-9-y-tr 

*j • k©x-^lHl^tttfrfBmk©-9-^-fe;i/TP"rJcM 

Iifflt§ji*f-?H®1 • l ©•9-^-<r;i/TP-f rt© 
fgl • l©x-*@&lC#£&^-*£A^b*:& 

i~, ttx— ^EK©^— ^ftfctfc:. ail • lWzf-t 
jit p-r i*}©^ ^ u -fe;nc##a*«tff *jn, 

&2©»€?&#.^— ^HS2 • 1 ©-tf-y-feJPT WF*9© 
£2 • l©x-^@»Stf|&2 • 2C*ytf7Kft 
©^2 • 2©5 J -*[@]&tt8$&^5 ; -*£A:*jLfc& 
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\Z, Wr—fm&O^—f&^^z. 12 • l ©-y-y-fe 

©^tu ir;nc«*a**«fTton, 

fgn©»£&#.^-^ (ntt2 6t±©a«5») «?Sn • 
lri^SIn • nW-y-^-fc^T Wf*J©filn • l*5fn 

• n<D?-?®m\zm£&%-7 : -?$:xt>Lrcmz, m 

"r-?\s}m<D : r—? : $:h£IZ, mn • lfr£>mn • n© 

•yy-tr^r k rt©* ^ u -fe;uK:»€f a**»ff t>n, 

S^fcWj^ffiCSfcSJfSk©**^?*-^ (ktti 
10 OT©S^) &tf»mO»€Fa*5*-^ (mttktS 
i fiTF©g8*i!c) *U^^yrtJCf2tlcSn^c:t$: 

*-rs3v>HfcJ:oa»?snst)©Tr»*j:tft*« 

BS«©#IBfcl89i] 
[0 0 0 1] 

20 -r-5fe©T*D, ttlr*£ft»$**<9£ft¥Wtiettt 

[0 0 0 2] 

[ft#©ftflf] 

B (EE P ROM) ©ltPtbT, NANDtJUEE 
PROM (Electrically Erasable and Programmable R 
ead Only Memory ) ^St^nTV^. 
[0 0 0 3] £©EEPROM«, 0!fx.«*?i?fg«/i£ 

b x ©# aty- h t mm y- b t *mm s nit n ^ * * 
;i/MosFET«iig^f ^^©^^u-ir;^, p& 
30 -r«.fe©l^±i?5VMcy-x, HK>t**t4i5 

T&Sfc©T!*«>. ^t'JWKClOONAND 
*;iW©¥®0£^«Hjgg£01 9 (a) , (b) \Z 

[0 0 0 4] 02 0 (a) , (b) Wn-ftli 1 9 
(a) ©A-A^B-B»f®0Ta&-5. SSH^SSSHfc; 

l6tiinfcpSi'ij3>ss (xtSpM^x;!/) 5 

figSnTVi-5. 0 1 9 \ZmTm^lZ\t, SfflO^^EU-fe 

40 ;pm, ~m. am^mmtsnx, l^oNANDti^ 

[0005] 02 0 (b) ic^-r«k5tc, #^^u-fe;p 
hmmm 7 ^^LT^aiy- h 1 4 «t£« 5 © 

±tr^j6£$n€>. 019 (a) , 02 0 (a) Jc^-T«t 
o ir, tats^ffiy- h 1 4 te*g$:©*?i«y- r- 1 4, , 

14, , -, i4 s tvTmf&znz. cnso/tu 

50 [0 0 0 6] 019 (a) , 02 0 (a) \Z^-TJzv 



5 

f i©i«y-M4, , i6, ms^2(DWSiy-h 

14, 0 , 16, 0 4tlt§„ mfENAND-t;|/**»jSigSn 
fcl«5acvDKftH 0KJ;D«ton, £©±«it: 

y 1 1 wmmznz. 9 raff aty— m 4 humf 
- hi 6 tsififc-rsBManras. 

[0 0 0 7] £nS©IW»y— h 1 6ta, fr^GlfcWft 

-r*NAND-fe;p©#jt?r*«fpy-HtaMittfc*«( 

Stl, SI 9 ICC Gi ~CG, il/T*SftS7-F* 10 

tft*. *fca»y— hi4, x i6, &tfi4,,, i 

G, . SG, 3&*jg#?y- M 4, . 16.S 

tfi4, 01 i e.otairfcjc. 0^snftvv?rsgB#-tri 

HBfc2JiBtf«*a»ttSnTV>*. 
[0 0 0 8] J:©,t5SNANDtMvhy-vi?Xtt 

^^u-t^oiWfpy-htjBi. n?2©s#?y 

-Ha. fr#fflfcaE«Wfc»*S3tiS. 
[0009] 02 1 i'*TJ;^t', awfiiwy— net? 
y^;P©j6^£l^-e?£<fctf, lfi©Kl/ 

-r >«Rtf v-*«©»#?y- h fcssttan&js 1 ©a 

*U»t»2©jlSM»tOiai<!)^— S^O*^S, 1 NAN 
[0010] m%M 1 ^— 2 5 6 / Vf h (256 

xs) ao^t'jtM»5i*4n*. ins^-j?t 
-fxtff*. i^-^#©*^yir;warai#fc#£a* 30 

**frton5. 1 ^Py^ja09x.«2 0 4 8/H h (2 0 
4 8X8) iO^t'JtJW^SI^nS. iyOy£ 

#©* * u •fejnara^»c?B*$n-5. 
[ooii] amy-h, feitsiy-h*M*?-r^D^y 

3-y©*j«i:»^fc"3V»Tt4» ^S¥6- 2 18 0 3 

[0 0 12] 02 2{aNANDS7 5-yS>j.^ ; EU©^ 
J&0-e<fc-5„ tif^0NANDi!7 7 , >'->a^ ; E l / )T(i± 

ffV», 02 2 (a) fc^f 40 

S^**|j*-r*. 02 2 (b) KjRfiSK:, WW 

[0 0 13] NANDSEEPROMOSlM^^ti*: 
IWfiy-M-tt, »fl£Sn&«*&*«ffiV rr (=2 0 50 
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vgffi) *auau «i©#*R**u-fe;i<©»wy-K 
BLixm i ©ifiiRy- h »rta, *fs«& (= 1 o vmm 

S^HrTS. My h«lt«y-^»riSUT0V ("0" 

£&tt*inj«ffi ( "i" saiarr 
[0 0 14] £©££fcfy MS©*(fc«, a^^tifc^ 

t'jt^ceisns. y-* "o" ©i^ta, a&s 
nfc^ * u ^)v<dw ay- b tasswKMffi**^^ 

v»«*ffi*«jE;&i5,K:fM(rr*. r—jrlfi "l" ©£€? 
fa, U#v»flt«EH3Bflsbfcv». 
[0015] y-^»*«^ny^*ffiT?eigEra^fcff 

ton*. -f&toSiHSbJ^.h-r S^D'^o^TOiH 
»y-K jliRy-h£0 VtU plC'iWnl 
3£«fc#flEaft;fc»E«<fcv Ffi (2 0vss)*WJn 
-rs. iH**fftoftv^Dy^«DWwy-i», a#?y- 
M:t>v P , B SBHnrr*. £©«fc5i£«jE<£SJjirfn 
^^u-fe^wffaty-hott^^xjHcisais 

[0 0 16] y-^©K*HlLiM^ttJ#c©±5Kffp. 

t?y h«&y;y-v-^ufe«7D-5r-f >y«^ic 
u iRsn*:^* u ^©jwpy- h * o v, tna 
^©^^y-fe^ottwy-h. s^y-h^«M®jEv 
cc (0dx.«3v) , v-x^oviix, a&^u 
■fe;nc««*»«n**»5ja»*if y vmz.ifemTz>. 
[0017] -r^to-fe, ^y-fe^ics^&snty- 
"o" (^^ey-fe;i/©b#Viffiv tl >o) 

&£«0*t, "1" U^U-feJHDU*V'»«V,»<0) 

& £ tf* * u - t^a* > ut tr y h«§s»ay y y * - 

tt*6AV«ttT«'*. cn&©£? h^«fi:*-tr>x 
7>y-c^wr-5z:tira;t?T, ^y-t^oy— 

[0 0 18] 

mm&m$:VJ:?t-rz>mm] «e*©nands[ee 
mmzm-v-Ftii (flawy- h KSMsw-s^u-fe 

[0 0 19] LaB^U ^-WX^t<&5t:^ti 
T, «**J--rX (^n-^WX) t>*S<fct>, 15 1 

S^fiTi^i^D^^i^t, -^©lgBroffi^tc© 
^<-r*«t*, i^yyrtiastST^«»y-^©^M 

[0 0 2 0] Sfe, 3F»«tt*»<i|cE*S«CD^iEU© 
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[0 0 2 1] 

[««&**-*-*&«>©*»] *»WcD#*«:fS1i:gB 

L TIUBf K $ n-5 ^ ^ U tJK- v>©ft*i 
[0 0 2 2] £fc*£l£0¥*#£ti&Stt, K^fflb 

&£v>te»#&*^bT^ft©^-K£iMi)?-r-5^© 
$wr^*^tatt^®^i3ViT, Misitft©^- h 
«, ni e (ni \tn$*m ©^^u-fe^-^sss* 

t-Ht, N2 e (N2 teNl tmfc&&f&fk) ©^ 20 
JC«^$n^^2©^E-Kt> Ni {S (Ni «S2*ft) 

©* ^ u -t;^-^**sft*m b a&-5 v>te*£&#.ii:& b 

[0 0 2 3] *fc#*b<tt, tffie*ft© i E--FHU 
*-5Jlt*#^:i:-r-5. 30 

[0024] *ft«<z>¥**eiftgai*. itft©^- f 

*»©;£- F*»IT*K:3?K Ik©^-H (ktti 
£TF©B**ft) fcJBmO^-H (mlJktS^ifitT 

©g^ft) t-e, ■f-n*ttsv»KWj**ft©»&:*mk 

[0 0 2 5] ^OffflcGKSItt, ««6<J#£# 40 
ft**:/*;P7I^©R#ifl*T* 50 
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[0026] *%mv*mmmmmiz. My vmz& 
-^*fia*-r*x-^iaist, *»©»#&**- 

svwcscr«ieft©iJ-x-fe;PT^-fd^j«snT* 

0, m j • k ( j , k«l«±©a^ftT j S:k) O-y- 
kOU-X-fe^H*, SB j • k©^-^lHlK«HtrfBmk 

©^t;P7wi:jsnf-^@!Sti/fct«, mm 
URo^a**— Htt. mi • i©-9-^-fe;i/7Krt 

©^1 • lO^-^EI&fcfcfr&^-^SArtb*:* 
It, tt7 f -*®»©5 ; -**'bifc:, mi • i©U-y-fe 
k ft©* * u -fe;nc«€r&*«fr 3 S l ©#£& 

^t-Ft, IS2 • l©U-X"tr;i/TWrt©m2 • 1© 
T—P®&RZtm2 • 2©t^t;k7KrtOf 2 • 2 

^ims§©^-^£fc<htt. ?g2 . i©^7*t;i/7Wrt 

©^Uir^&tffl^ • 2 0^7't;i'7H©^ : E'Jt 

;pfc»sr&*fcfr3» 2 ©»#&**- Ft. mm - 1 

-^©^©x-^^feiJC, mm - l*5«m'inOif 

7-t)V7 v-i ©* J6 y ir;ncs:^a*-*fi5mm©s 

K (mt£2£U:©a«tft) 
[0 0 2 7] ifcffiKH «WB*»©^-Ktt. 

[0 0 2 8] *&H<z>¥*ttG1t£Btt. MftlcSS 
0, mj • k (j . k(ilBi±©a«j S:k) ©u- 

Xir;u7W«, mj ©^ab^E-K-esgjRSftfcm 

k©t7"WW, mj • k©^-^lHl!^«HJf2mk 

^t'Jt^Of-^*! 1 • 1 ©^-^0KtC^*.ffib 

JSl©R*UH/ i E-Hi. m2 • lRlJtS2 • 2©-y-y 
tJl-7 K rt©^ t 'J t JPCr-iJ' §1 2 • \mS%2 

-^^-,y^gB^w*-rsm2©^ab ; £-h-t, 

mm - li^fm •mC^WKrtW^t'Jt;!' 
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[0 0 2 9] £fc*?£L<tt. IHHMfcOt-Ftt, J- 
[0 0 3 0] *%BJ©^S#:f2ticgM«. JBlOtta 

&<dt— z&btiz, mi - lo^wKrto^ 
* y t;wc«#&*a«fTton, sg2©#£&^x-^« 10 

m2 • KO^rZf^L)V7V^n<Dm2 • 1©^— ?®?&R 
T$m2 • 2 (D-y-y-fe^T I^-f F*3®^2 • 2<D^— 
KS^&^x-^fcA^Lfc&l;!, Kx-^IeIBS©x- 
^fcfetfc, S§2 • lC0-y-y-fe;UTl/-f rtcD^ ; E'J-fe;i' 

&) Bin • ld^^n • nO*^WKl^©Sn 

vtcmz, mT-?m®<D7 : -?$:'h£\z, mn • i^ 
^ff^tx, Mwzmf&m®.?>g i u2>mit<z>mz&&7 : - 

[0 0 3 1] 

[0 0 3 2] gut *%m<Dm i ©^©je^k&s 
*m i ©iwso^xw;* ^ y w kt-y-^-tr^T' 30 

[0 0 3 3] HimiTSA, , SA B , SA, , S 

«fcv>. rd, , rd b . rd c , rd d y 

[0 0 3 4] 0 2«tf(f2^-^|sII^SA I (x : A, 
B, C, D) 09*.tffcf-.y hUB U , 

BL„!(|5ii$nSt>77>/SA t . &£PE-(D^j2 
[h]S&£^1,XV>-5„ d©-fe>XT>ySA, 
y3=-|H]E&£$feH§LXV>£. i©t>X7>ySA, tt-fe 

[0 0 3 5] JKD-t>7.T>yS A, ©/-KN1 tf 

/-FN2 tf-i'Sl 0©ffiSraiCtth7>i?X^Q 
32#&J$SttXV>-5. Jine. h5>v f X^Q31, Q32« 50 
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[0 0 3 6] *}f2-tr>X7>:/SA, <DJ— FN1 iN 
^T.^Q33, Q34©*SS8«WSCt:tt««Vcc/ 2 

snxv*s. -iuy^xmn^ \z±k> v^yvxzQ 

33, Q34^S$tl«)t. y-HNl , N2 ««MVcc 

/2i:-f3 5'fX$n5. 

[0 0 3 7] tfyh«BL. ^t>X7>7"SA, CD7 
~~ HN1 tOWKttlfy MKWRm^SS, \Z£.K>Mffl 
£tX£ h9>>^^Q35£, t>77>yMff^S, 
fc«fc Df&WStl-S h7>^X^Q36^^$nxV^o 
h^BLo, £±>X7>7SA t <DJ— FN 

«»Stl* h7>^X^Q38#&^3nTV>£. 
[0 0 3 8] fltfffih7>i?X^Q35iQ36©^S^^ 
tlSSgf 3 1 fcOlBfcttr/y^-^fa^PR^ \Z£ 

Qfflffl2nz>b7>z?x*QZ9i)mmztiT^z>. mm 

h^>^X^Q39«yu^^-^m^PR,,i^i;Tb* 

[0 0 3 9] Wf2h5>> ? X^Q37iQ38©ffiS^* 
t«Sl 1 3 2 <h©I^IC«:/'.J5f^-^fi^PR 81 ICJ; 
h7>^X^Q40*i^$nTl^. 

[0 0 4 0] Mf2h7>^X^Q35£Q36©^S&£t'& 
i:«^^3 3 t©ffifc«h5>>?X^Q41. Q42#& 

««&3nTViS. h7>v ? 7.5'Q41©y— H3Mf2/ — 
FN1 KSMftStU h5>v ? 7.^Q42<Dy-htC«^U 
7 7<lt§VRFY, *^if&$tlXV^. 
[0 0 4 1] *fcWf2h5>> f X^Q37tQ38©4SS^ 
MtlMaT3 4i©FaiC«h5>^^Q43, Q44 
a*S^2ftXV>3. ««* ; F3 4lc«^U7r-f*JEV 

y — hn2 jcs^^n, h?>^x^Q44©y-h»c« 

'?'j77'f«§VRFY, «SnT^5. 
[0 0 4 2] <«*Hlb»^>Ci:Tr^-f3>^HSffi 

[0043] isiMeo^^ytMc, 
nfe-r-^^^-ta-r*^©^^ 5>^x*s„ s 

7* ^'Jft-^PR,,, PRu^V.^SV,,!: 
^0 (Bt^iJto ) , t'7«BL, *5V„ (09A«1. 
7 V) JC^D, (^5-) HBL,,*»V,, M5L 
tfl. 5V) Jcyu^A'-v'^n^. (NfS9t, ) . 
[0 0 4 4] ^^-^*t»fc* i P R. , , PR,,*? 
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VssirftD, fcfyM&BL, , BL„IJ7P-f-f >^ ^Cft*. «f*Jt, fcfWfly- h CG,» ~CG„ £V e . 

»y-hfc^fa©*£E**Binnsn* (mot, ) . w« "i" •*&»*frd* : eu ■tonne, ©^*;i4S7 

y-HCCJiOV, CG„~CG >A «Vcc («A«3 P— tV >£T*«ifc©T, flfffi^* — h • ^V^WM©^ 

V) , SG„H3V, SG u B3Vift5. mtioT. V c e - V, k # ( 1 0 Vg 

[0 0 4 5] ^U-fe^MC, fcfcS&Sft&T*-:**! ft) K±#T*. "O-IfM^ff^^tUtMC 

"0" **y-fe;p©L£V>ffittBEd*iEft©T , Of t^MiUy Ml*»0 VftOTO VT»5. 

-fe;p*^«ffin-r, k'^HiBL, ©«ft«l. 7V© [0 0 5 1] "1" »#a**ffp^ ; EU'fe;>©5 i ^^. 

"1" ©«£•«, .-fe;Mt**««£n ;WV..-V lt *>6+nB«ffifc#flEb«:«fc, «f« t, 
Tt'yhSBL, ©lfiBT^0> 1. 5 V«Tfc& 10 \ZMm?- h C G, t £tf»W«&V. *6»#a*«ffiV 
•5. £©W (^5-) h«SBL 0l «^Uf (20V) .C^JE-T-S. " 1 " 

ffil. 5VJCffifcnS. ^fTP^^U-fe^MC, ©^-f ^.^tttfra^ffi (1 0 V 

[0 0 4 6] -t©«, B#*!lt, IC*, *<3V, * g ifiO 8ft) , fW»y-HCG IA «V Pr (2 0V8ft) &© 

VtSO, CMOS7U^/7Dy/FFWffittS Tf, £ft5©*qEU-fe^tt«*&£n;fcV»j&». "0"# 

ft, W»Jt 4 ,C<P E AtSVCaSitKiOSA, ©C *&**f?3.**y'fe;miC 1 Oft*M0V, ffifll 

M0SyVy77Uy7FFt>HO7-(X2tlTy-\* y~hitV tf (2 0 V8ft) fr©Tf, 

Nl , N2 aiVcc/2 1. 5 V) KftS. HC«^aA£ftT "0" #€r&#-;WTfrft.5 <> 

t, (CSS, v S» , S B &3V\ZUK>. b'yhSit &*ifiS7«> HfP^- K 33?^- K \Zy hmtfiM*. 

^3Vi^0VI;^D, b*-v«BL, tt*^h«|BL 20 [0 0 5 2] »Sfc**7»«U «*&**»-HiHcfTto 

[0 0 4 7] OiO, ^t'JtMC, IC "0" [0 0 5 3] 0 5 U 7 X -f »f^©^-f 5 > 

fc*ftTV>fttt. SA, ©7-HN1 *?3V, y-HN ^H*jSr. *-T. /'Jft-^PR,,, PR,,# 

2*tOV.=fctK ^t'JtiPMC, Kl"l"*»»*a* V„*&V« c fcfe»J (fl#*J t< ) . by HUB L, #V 
ftTUft«\ y-KNld*0V, y-KN2 *»3Vfcfc 7V) fcfcD, (^5-) tTyMRBL 

•5. ^©«, *7AI^CSL, *«0V*63Vi ..tfV., (Mi«l. 5 V) IC/'Jft-^nS (B# 

CMO S 7 'J y 7*7 D 7°IC7 7?^ftT »t, ) . 

7=-*&IO. /I O.Cffl7j£ft5 (^t 7 ) . [0 0 5 4] /Vft-^bStPR,,, PR„ii 

[0 0 48] <«S&**rf|s>;iinr. *-f3>£fH« V S5< hftr>, tTyhUBL. , BL (I ll7D-f^>^ 

, £«#&tr«£-©*-f 5>^®Ta&£. ^t'JtM ^y-MCBifM©*JE^SJlo$ti-5 (ftftf t, ) . w«p 

C, fc«*&<jf-*tt, -fe>XT>yiHlK (B2CS y-HCG,Jtov, C G, . ~C G, A ,iV cc (Mi«3 

A, ) \Z-yv^tXX^. -D^K, "0" V) . SG„tt3V 1 S G, « 3 V t1i.Z>. **y-fc;P 

^■fctty-FNi ttov, N2 ii3v. mc, ic«#ii*nfc^-^7&t - o " ©«-&«, y^ey 

[0 0 4 9] #^ii^l?if^lcA-5<k, arTOH t, t'S b*fSBL 0 ©*&tt 1 . 7V©iJT*^. f-^*5 

G,»£V SS , SG„, CG 14 ~CG, A $rVcc«t-r«». t* " 1 " ©»-&«, tJHiSA«nT t: y h^B L, ©* 

•v^bl, tt-t>xT>yiHi^sA, t'^^^^nfc tacttT**?), 1. sv^Ticfts. 

X— ^IC^UTVtc^Vss (0V) ©«fi:S:^X.e.n [0 0 5 5] \±y hUWcM^ 7<ffi^VRF Y 

•5. itlltioT, Mli^^UtMC, "0" m 40 , *t3VICfet) (^Jt 7 ) » ^t'JtMC, 

*'JtMC, Of+^MOVCnciCftS. ^ » tt, 3Vjfi<lc^fe«$n^. iiT, ^>J77-Ttt^ 

^y-tr^Mc, "i" #*&*&ff3*a-Kttfcrs/ h fc±oTfft>n**«o*ffi^^;naify «bl„© 

SBL, ^V ct (MM3V) tCbT^^y-fe^MC, ^y ^^-5?«JE 1 . 5 VHiTStlHiV^ £©ffl 

©f 1r^*Vce-V lb ,C^«-rs^i:,C^. (^5-) tfy h«BL.,«yu^-$Hlffil. 5V 

-hsGuiiovt, sG,»^y-h«ffii-r§a^M 

OSh5>7X^IU7TW. [0 0 5 6] ^©^, mMt, (C4> P *i3V, <D, «t 0 

[0 0 5 0] y^y-te^MC, "0" **a*Sf?3 Vt&O, CMO S 7 U 7 7'7n 7 7F FA«TOttft$ 

^t'Jt^Cft^HJOVWcnS. ft, ftftjt, »C$ E d«3 VIC7S-5^itr«fcy SA, ©c 

"1" ftii^c^tg *;nj7D-f^ > 50 MOsyVyzfyayfFFii^ay^x^tiTy-^ 
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Nl i N2 **V tt /2 (0fl*.fc£l. 5V) IC&£. V$M 

t„i:ss, , s A , s, #3vic&i3, hiit 

>*7>:/a«SM*Sftfc«. <*>» A«0V*6 3V, 4> P 
#3 V**& 0 VfcfcDtfv h^BLo 
©*ffiS6*«it«Sn. W»#&#.©x-^-fe>7,7> 

[0 0 5 7] H6»C-y-^-fe;i/7WA«0imBS««*w 

i ^-5?k*s u ^-n^nwifi^- \*m<z>n 

§ilHlT K-71A) ~ K-i?8A) i#ISS 

[0 0 5 8] *^t;i/7WA(J|^iC8 0C5^-^ 

t^7WB, C, D©B8S#t/i£«, 0 6IC:}3V>TliMC 
0ICg«$*lfcaMt'P©A£B, C. DlcMiT&^.fc'fc 

©ictts-r-s. 

[0059] si co-y-^-fe jut k la-^-n-^n 2 5 6 a* 20 
rv-imt)<D\iy vm<Dm (*?L.m «, 25 6x 

(8*) £fc*. * 1 0**0»JlK*V>T»a^CK*-r 
S^'J -teJk*— 5?®Bc£ pJ^lcfS d t*ttr*-6. 

[0060] M^io©u-^t;i'7KAi:tin« 

lt*-r«fc-5»C^UJb, #^ii^©^-> J -9-'fX«2 5 
6/Hht*5. -M^t*7KA, BlC^tlS 

i^8$ic^-r £*§-&ic«:, i^aib, s*&#.©^-v> 

•9--fX«5 1 2/Vf hT-£>3. 
[0 0 6 1] ;0IJ*D-7t;i-7HA, B, ClC^i; 

ns/tgt;K—y i A , 1, , i c 

T^— v>-y--fX£7 6 8/H HcTSd t U 

t^t;i'7KA, b, c. Dic-^nsy^'j-fe;^ 
-i?i» . i„ . ic , i.*ra«nca*?LT» 

+M X* 1 0 2 4/H hlCT-SdirfcT^-S. 
[0 0 6 2] M&mUZ&LT, ±12© J; 5 40 

lZ2-Z><D-y-7±)l7U-( £i5jB#icfgi£{trr-3<h€?, 
teloW^yirjPyi^rtlCfroTfc&^U 2"P© 

[0063] -rut>t>. ^±)V7u^\z»m^ntc^ 
:EV±)i"<-z?&m$i-rz>z.t\z£K>, ^^EU-fe;^- 

>?©^C<£pJ^l'f C©<h£, IsJPflCjg 

iR^ns** yir;t^-^a^ft^ft&ft-s'7- pas 

W^£££IC#1W&0, tmE7-H»KJ:0, mm\z 50 
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[0 0 6 4] ^l©HM©^l8IC*5lt-g»?-iS'©#^jX 

0 1 ic^t^ic ^— ^•y-'fx*<2 5 6A*-r h© 
»-&©##&^. &#-hju t^*©iitT*0 7, 08, 

m9\Z5kLtc. 07, 08T©Ao , A, , -, A,« 6 

te-f-n-en 1 a-t kot-^^utv^. 

[0 0 6 5] #m ©3f^©J§HBTtt, ^y;mg]S£© 
f-^Ali)M (I /OA*) «8*T^fig^n-§.. 0 

[0 0 6 6] *£i£^«06, 07C^-r«fc5^f?5. 
*S7Hl/Xd^2 5 6;Hh (A , A, , -, A 
, A, ss ) (DT—Ptf, mx\i-^zr±)V7v^ Art 

*n&it«t, #©2 5 6 A-f h«CG JA *iM#?-r-5 
^^:U-tr;i/ K-i?2A) IC, *®2 5 6/HKJCG 
s *^jM^-r^^ ; 6U1r;P (^-^3A) IC, #©2 5 6 
A-f httCG« A *^y-fe;|/ K-^4A) 

•£&*n*£V>5 <fc5ic, 07©5cEpic5f;?\fc5lc, 

•y-^-fe;i/7 w Art ©* t ij -t^Hca^&sns. 

[0 0 6 7] jfcMHWJHe. 0 8lC:^T<fc5lCfT?. 
H 6 ICStlJ-yt;i'7 K A^«, CG llt &m 

R-rs^^y-fe^ (^-^ia) *^^m$nfci:-r^ 

K^-taan, &«cG,»a*jsiR-r3;< ; & , ;-fc;i' 
3A) *5i*ffi$n, ^:«cG <A *iji^-r-2>^ ; &u-tr;u 
«-v*4A) ^f^ffl^tlSM^J^Ic, •y-x-t;!' 
7 p-r Art ©* ^ y -tr;^ 60 8 ©*Epic5vr 5 ick 

[0068] c^ic^-^ ©#£&*. n^-aitii, -y- 

^•fc^TWAlCM-rS^r-^lHlS&SA (0 1 

±«0 9 ©5Si^-C^-r J; 5 IC, §t^7KO^D^ 
^^ICff^TfeiV^L/, M©t^7Krt©yn7 
^TI^NflCfroTfe.tVi. 
[0 0 6 9] XA« 1 0 2 4/H h©i^©S 

ttJWBU ISOiSSilO, 011, 01 
2IC^Lfe. 010, 01 1©A, , A, . A, e.3 

la^-tveni A-r hco^-f&mvT^z* f^^as 
-fcox-^AtB*)*! (i/oax) iss^xss. ^~ 

S?U-fX*«l 0 2 4 A-f h©«-&IC«, t^WW 
A, fyWHB> f^WKC -y-^-fe^T 
U-TD^B#ICjl*?$tl^. 

[0 0 7 0] *£&^li0 1 0 IC^f«t5ICfT5. %m 
7h>7^e.2 5 6/Hh (A. , A, , -, A,,, ) 
©■r-iS'&-y-y7k-1*Art©7 ; -^lHl^SA (01# 
M) IC, *©2 5 6/Hh*f-^liSSSA IC '&<D 
2 5 6/H h^r^-^lHlKS A IC ^©2 5 6;^-f h 
fc-r-^Iel&SAo ^-UTtllffix-^lHlte© 
x-^trSlC, CC^jg^f^^^U-fe^ (^-^1 



( 9 ) 

15 

A) , CC.iWltft^tiJt* (^-ylB) . C 
CeJWSR-TS^U-fe^ K-^1C) , CG,,«ti 

5. fct, "t— 3>1MX**2 5 6A--T h©*£-KJfc"C 

[0 0 7 1] ;fclC0 11, 013 Sffl wrtt^ffl UMrfP 
SRUn. 013 (a) fcjRfiSK:, t-5?1MX 
#2 5 6A-f h ©«•&£: «U JJO^UT^'J-H 
©stUc^-f7>yAU-h*^®T*^. foil 0 2 

4/h hot*— ^*w*m-r»#fc«. 4iHicD5>yA io 

U - H 1 4 IhI©->»J TJUU - Fa»&BifcS. 
[0 0 7 2] — ^—WX^l 0 2 4/Vf h©« 
-g-fctt, CG„, CG„, CG„, CG„ £HR#KS#? 

05>^AU-Kbfc««, IWfCK^lA. 1 
B, 1C, 1D©5*— ^&n«fctB2rr*Zfc**Tr* 

•^1A, IB, 1C, lD©ffM, t^Wbif 

«> ^-^@i^^-r^^t^:<^a5ta^ rawnrff 20 

[0 0 7 3] ^1^01 2 S^»T«£©IMfs*tlli|i?- 
1 0 2 4A< h^fii©^-^*^*-r-5*-B-tC«, 
^-i?lA, ^1B. ^-i?lC, ^1DS^ 

B, ^n-^lC> yP7!? 1 D£I^P#l;:t8*T?>© 

[0 0 7 4] M±^— >*-y--fX#2 5 6/W h t 1 0 2 
4/W h£®«£-£-2V>T*£&;^ IS^-m L&tf i8S 30 

*2<@lrbT^-v'-9-'fX$r2fgfCbT i bJ;Vib> 3® 

■y-f X*3^glcLT ! b«tVi. 
[0 0 7 5] Sfc, 07 lr^-T<k^»C» 1 0 2 4Mb 

5 6/WHX8 (CG„~CGh) ii'l^<tZ>Z\tifi 

£©<fc?»::^— S?-y--fX*2 5 6/H h£/h£ 40 

< -rn«, hp* * u -fe^eDjfcs/hs < -r-5 

[0 0 7 6] ffcto^ ^-i?-y-f X£*£< LTzJjiS* 

6 ;* ^ U ±)\<<D&tfmto-t2>. S£oT. lOCDx-^CD 

fc***±Vi. i^©r-^ogl^v> MMio 
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[0 0 7 7] ^Kfg 2 ©HlOfiilT, 

si*aiL©^-5?-y-fX*ni^fcr-5$!iw^jroviT 

[0 0 7 8] M^tfllOt-HTlt HlCD^XtJl' 
7KArt©^-i?l AA?M3n, 312©^- FT 

tt. •y-X't^TKA^r/Brtw^-v'i a. iB*»a 
#?$n, JB3©^— HTtt, t^wwA, b, & 

Z*CF*J©^-^1 A, IB, 1 C^IRSft, S4 0t 
-FTte-y-Xir^T WA, B, C. DrtW^-v'l 
A. IB, 1C, 1 D ifiMSK £ tl-5 J; 5 \Z~t~tl\ty t&fE 
^l~^4©t-H«;jM^T-g.c:ilCJ;i9, 2 5 6/H 
h. 5 12^-fK 7 6 8/H h, 1 0 2 4A'-fF®f 
-9 *HWlC»#a*. ^IDLT5^t^f5„ 

[0079] Htrfe^-s^y-^Xte^y^^u©^ 
ta*T££. 

[0 0 8 0] £fcl3^X±T^-^-y-fX©Sfc-5 , fe 

©a*, ^^u-fe^ywrtfcrawnciiF&bTfeiVi. 05 

M@l 4lC^T«fc^»t, S^ii^-^^2 5 6/H 
FtTF (B14©r-^1) t-3^«fX 
S2 5 6;HhtbT^lA (CG„) 

S€fji*^— ^**WiL«7 6 8/Vf F©*& (01 
4©^— ^2) ^-WX§7 6 8Mhtt 

T^IB (CG„) . '(-yiC (CG„) , 
V\T> (CG„) £*£&A/-7fcJ:V*. 
[0 0 8 1] ££015©«k5fc, 2 5 H&T© 
(S15©7-^3) ^—WX2 5 6/H 
htl/T^-^lA (CG„) Mx. 
«1 0 2 4;HhOf-^ (I15©f-^4) £, ^ 
— S^-fXl 0 2 4/Hhilt^lB (C 
Gib) . ^"71C (CG„) , ^1D (C 
G,„) , ^2A (06©CG,,) K#i*i£A,Tt>«fc 

[0082] ^-^©^x-tj, m$&?>-jimz\zm4t£ 
^^^©miSf^i'^-^-y-fXSrH 

SltfeiV^. ^-j?^ x&mfc-rziziz, T FUX 
©!9;fe^*^M-rn««tV^ TKl/ZOfllJ^-yX 
rt©T F 1/7.^3-^®^©— §I5tr|8:ttfcbi-X*« 
Wr^>d\ Sfckt&JgBEilli (A16f) ©/t^->*^ 

[0 0 8 3] s£ot. ^9^.^->'-y--rx^n^n2 

5 6;^-fh, 5 1 2/H K 7 6 8A-fK 1 0 2 4/'! 

bo$><D&±Tmm\zmwrv. ^yym^mz^yy 

Cl/Tfein. d©*-&¥^*f21tsa©lftthtt<-y 

■y-'f xtc^^fc^-rn— t?£&-5^6>> a*©^— -^-y-r 
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03£<!:;o*-Ci*-5„ 
[0 0 8 4] 3fcfc*«iB©#3©SSM©J8iB£bT, =f 

[0 0 8 5] -r&fr-fe 0 1 0 ic^TJ; 3 
&tf»^Ktt, *"TB 1 tr*-r-9-y-tr;PT HA©r- 
^IslgSSA, l^-^l A©#^ii^-^$:A^-r 10 
*. ^-^0^SA» -^.©x-^A^^T-r-Si:, * 
\Z^7^.)V7V^ B©x— ^IfiJg&SA, ir^— v'lB© 
#^a^-^*A^-r-5^ -€-©raCi?-^-fe;P7k-f 
AKiSHT, ^-^HJgSSA, *^^->;iA^of- 
* ©##&#-»f££&J&T J; v>. 

[0 0 8 6] (M«HC, ^WMB0^1B^ 
©»£&2>-x-^©SA, 'vOA^^TtSi:, ifefc 

•y-^ir;PTH , c©5 ; -^iHi8SSA im-^icmd 

S^^^-^SrA^J-r-SWi^lC, -V-ttJVY P-f 
BC^-i'l B^W^&^-SrTToTfccfcVi. 20 
[0 0 8 7] +rX-feJl'7V"f C©##&^-;S''©SA 
c ^©A^Sr^T-r-5-i:, Vf-t^T DfD^-i? 1 

-tr;PTK C©^-v> 1 CWS^iX^SrfToTfe £V>. 
■tJ-^-fe^T P-f D ©^->? 1 D com^iL^-? © S A 
d ^©A^A^TLfcPt.C, ffiW-trX-fcJl^K©^ 
^fc£*XtrJl'7i>'1'A©'<-> f 1 A©##&#. 
^TbTl^nfcT, •y-^til'JHAOf-^lHlSSSA 
, ICt§ii*f-^^AA l/-f AO*© 

^-v? (^-^2 A) ©#£&^£ttoT*>&V>. 30 
[0 0 8 8] Z<D£o\Z7 £ -?m&\zmZ&&7 : -?* 

A^bfc^ ffi©5 ; -^@&.c«€r&*^-*£A;*;-r 
-r-cics^^x-^&^-^ms&irA^bfe 

[0 0 8 9] Wzmi 6»CS^*^©^4©HiS© 
[0 0 9 0] WiE^-^lJ-f X©^5tt, 7 Kl^SSS 

u-^a^(HiK©iHig&«^»r^V'.TiaBj-r^„ jneu-fe* 40 
7W©*j£ttBifcjR-r»0-e*D, 4o©-y-X-t?;k 

7H fc#MSnTV>.&. it7"t*7HArt©*7A 
7HI/7, Dt?7K^ K-y7HW) £0 1 6 \Z 

[0 0 9 1] t*-y hUZMR-TZXyATFUXte, 
XfeJ^W ATfSCo *^C„,> U-X-fe;i/7KB 

£C 7 , r . t7WKDTttC,„ i>&C„iiT* 
^WKB, C, D©^->>7 HI/* (P"> 
7HI/X) «, 01 6©^<-^T h*l^7.*^-r^JC* 50 
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©T&3 0 ^SPt©AW^^ (l/OU) «8* (1/ 
XKit), ^-n^n© I 8 (8 

#©t*y his) 3&«raii*KajRsn*. 
[0 0 9 2] e©J;3,;:#i /oertK, (try 

-> f iM'X;&*2 5 h©«-g-tr«, -tf-x-fc^wf 

B©A5A7Kk7C 11( fr&C,,, ©-x— ^IhI^IC* 

V>. ^-^-f 0 2 4/W h©«-a-!C«, fSVb, 

7h*l/^C, A^C,„, 4 ©x-^lHl^l'*€rii^.7 ; -^ 

[0 0 9 3] £©#€f&<^T r -^©A#«\ ~/V7)Vm 

z>~m\sV>m<r>&o\zft7L\t&\<K -rfct>-t>. ajath 
•^ji^-^^-r-^iHiKtrA^-rso ->U7;p{c# 

£&#-^-^£rA;>j-r-5l!rte«:, Y. Iwata et al. : I EE 
E J. Solid-state Circuits, vol. 30, no. 11, p. 1157 Nov 
ember 1995£BttftK9!4t&<&. 
[0 0 9 4] &-V-zr-t)ls7lo-1\*5 1 2^Dy^Tr«« 

$n, (i 6*©$a^y-h) 

T#t££2ft-5„ D>?7h'l/X (01 6©<-^7KI/ 

wwATiip.^^p.,.,. . u-x-fe;i/7 i^r b 
tttPn^SP,!.!, , •tf-x-tr^wc-rrtePocfr*. 
p..»,c . -y-x-fe^w D-mPoo^ep.,.,. <h7S 

[0 0 9 5] ^-"XtM X#2 5 h©»^tC«, 
MA«-y-X-fe;i'7P'f C©P 4 oo.e*M*?-r-5. 
X-fX;o*5 1 2/H h©«-e-C«, *7"W7HA. 
Brt©09^.«P„„ o « , P,„ §1 zmntz. ^-^u- 
-fX*U 0 2 4/H h©«-e-|C«^X-fe;U7KA, 

B, C, D©^^.«P 100 OA > P,0. 0B , P.OOOC » P 

[0096] 0i7, 018 &m&.y- h, mwy- v 

ZmRTZary (^->?) jg#?lHlK©— ^T*-5„ 01 

t u -fe;w7 k ©MA** % u -fe;p©a«fr «t e,-r«« 

[0 0 9 7] 01 ytc^-rj;^^, ngP7Hl'XAo^ 
e>A 41I T#-9-X-tr;P7^'l'rt©n^7 H^&SW^r 

1,2, 8189, 8190, 8191, ddTx 
ttA. B, C, D) £iiiR-r-5. A, 0 > A 41 , A 41 , A 
45 «, #XD-;^F*gcDNAND-t;W©^M$!lffliy-hC 

g, ^e.cG,,©v>-rtid^a^'r'5. a 44 ~a 41 , « 
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&V7-t)\'TU'<\H<D7ayi? Qfr£>~7Uy>7 5 1 1 £ 
[0 0 9 8] SI TOD^/ij^-m, XtlVTc 

hwmrt puxiz&QT. , s, , u, 

[0 0 9 9] 0 1 8i$7uytr7 h*^7.x3-^l £, 
>^7ry-h (0H*.tfQh21 , Qh22 , Qh25 ) ©y 

- h izmm<Dms.^m-r & v =? >x 7 7 — y— h a-t 

$py-h«JE (VCG, ~VCG f ) , S^y-h«JE 10 

(VSGD,,, , VSGS,., ) £fWWy-h (CG, 
~CG, 6 ) , mWf—Y (SGDm , SGS,., ) \Z 

[0 10 0] 01 8fcfcV»T, ^Uy^7 K^rH- 
^l«p?-t^;i'h5>> f X^Qpl~Qp4, Qp30 ., n 
9 1 ^^-;Uh7>>'X^Qnl~Qn3, Qn30 toL— XF, 

•f>/t— ^ i, . i, , NORy-hG, . g, is^^m 

a-U-^-fe^TW teSB, (xttA, B, 
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